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Abstract

Ir-192 radiation sealed sources are widely employed to the therapeutic applications as well as the
non-destructive testing. Production of Ir-192 sources requires a delicate but robust welding technique
because it is employed in a high radioactive working environment. A GTA(Gas Tungsten Arc) welding
technique is currently well established for this purpose. However, this welding method requires a frequent
replacement of the electrode, which results in the delay of the production to take a preparatory action such
as to isolate the radiation sources from the working place before getting access to the welding machine.
Hence, a resistance welding technique is considered as an alternative method of the GTA welding
technique. The advantages of resistance welding are high welding speed and high-rate production. Also it
has very long life of electrode comparing to GTA welding. In this study, the resistance welding system
and proper welding conditions were established for sealing Ir-192 source capsule. As a results of various
experiments, it showed that electrode displacement can be employed as a indicator to predict welding
quality. We proposed two mathematical models (linear and curvilinear) to estimate electrode displacement
with process parameters such as applied force, welding current and welding time by using regression

analysis method. Predicting results of both linear and curvilinear model were relatively good agreement
with experiment.
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Fig. 1 Resistance spot welding system for Ir-192
capsule sealing

Table 1 Process parameters and its limits

Parameters Symbol Unit Limits

Current I kA 26, 27, 28, 29
Time cycle |80, 90, 100
Force kef 147, 178.5, 209

Fig. 2 Ir-192 capsule before and after welding
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Table 2 Chemical composition of STS 304L steel

(wt %)
C Si Mn p S Cr Ni
18.0~ | 9.0~
<0.03 | 1.00 | £2.00 | £0.045 | <0.
0031 150 | 13.0

A9 HCl 45 ml, HNO; 15 ml& AMgatgch,
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Fig. 3 Cross-sectioned photograph of Ir capsule
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Fig. 4 Schematic diagram of resistance welding
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Fig. 5 Measurement of electrode displacement
(a) Mounting jig for laser displacement
sensor (b) Display panel (c) Monitoring
screen
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Fig. 6 Photographs of cross-sectioned weldment
(a) Improper bonding(E.D. < 0.02 mm)
(b) Proper bonding(0.02 mm < E.D.<
0.035 mm) (c) Excessive melting(E.D. >
0.035 mm)
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Fig. 11 Comparison of estimation to measurement
using linear regression
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